Prevention of neuroleptic-induced dopamine D2 receptor supersensitivity by chronic iron salt treatment.
The ability of neuroleptics to induce dopamine D2 receptor supersensitivity has been linked to the onset of tardive dyskinesia, the major side-effect of these drugs. Brain iron metabolism has been shown to be involved in the regulation of dopamine D2 receptors. We now examined the effect of chronic treatment with FeCl2 on chlorpromazine-induced D2 receptor supersensitivity. The results show that FeCl2 (5 mg/kg per day for 21 days) given to rats treated with chlorpromazine (10 mg/kg per day, for 21 days) prevented the onset of supersensitive biochemical and behavioral (apomorphine) expressions of DA D2 receptor. Inclusion of iron did not affect the chlorpromazine-induced sedation or hypothermia. Moreover, the combined chronic iron-chlorpromazine treatment produced the same net effects as chronic chlorpromazine on striatal amounts of dopamine, DOPAC (dihydroxyphenylacetic acid) and HVA (homovanillic acid). Chlorpromazine medication caused a decrease in liver non-haem iron levels (40%) but not in brain iron. The effect of the neuroleptic drug on iron stores and the involvement of iron in the neuroleptic-induced dopamine supersensitivity suggest that mobilization of iron from the periphery into the brain may play an important role in the mechanism of action of the neuroleptics.